Comparison of HIV-1 and EIAV-based lentiviral vectors in corneal transduction.
In this study we compare the ability of self-inactivating Human Immunodeficiency Virus 1 (HIV-1) and Equine Infectious Anaemia Virus (EIAV)-based vectors to mediate gene transfer to rabbit and human corneas and to a murine corneal endothelial cell line. Both vectors were pseudotyped with vesicular stomatitis virus-G (VSV-G) envelope and contained marker transgenes under the control of an internal CMV promoter. For specificity of action, the heterologous promoter in the EIAV-vector was exchanged for an inducible E-Selectin promoter, previously shown to regulate gene-expression in a plasmid system. We show that EIAV is more efficient than HIV in transducing human and rabbit corneal endothelial cells. Rabbit corneal endothelial cells are transduced in higher quantity than human corneal endothelial cells. In the inducible system, however, we detected impairment between the vector and its internal E-Selectin promoter. Instead of controlled transgene expression or silencing of promoter activity, the U3-modified long-terminal-repeats (LTR) impaired the conditional activity of the E-Selectin promoter. Significant transgene expression was seen without stimulation of the inducible promoter. We show efficient transduction by lentiviruses of a corneal endothelial cell line and of full thickness corneas from different species, confirming that those vectors would be appropriate tools for gene therapy of selected corneal diseases. However, the modification within the U3-LTR did not adequately allow regulated transgene expression. These findings have important implications for vector design for diagnostic or therapeutic opportunities.